Objective : Treatment of spontaneous intracerebral hemorrhage (ICH) remains controversial. However, an extensive hemorrhage with a poor mental status is suitable for surgical evacuation. Our experience with the transsylvian-transinsular (TS-TI) microsurgical approach for deep-seated basal ganglia (BG) ICH was investigated.
INTRODUCTION

Spontaneous intracerebral hemorrhage (ICH) is a
well-known pathologic condition that commonly results in severe morbidity and a high mortality rate.
Most patients can be managed conservatively; however, in patients with an extensive ICH, surgical evacuation of the hematoma is required for hematoma volume reduction and immediate reduction of the intracranial pressure (ICP). 4) The purpose of the current study is to present the transsylvian-transinsular (TS-TI) approach for evacuating a basal ganglia (BG) hematoma, and the possible reasons for achieving good results are evaluated.
MATERIAL AND METHODS
Patient groups
A total of 86 consecutive patients with deep-seated BG hematomas who underwent surgical management from September 2011 to October 2014 in our department were included in the current retrospective study. The operations were performed by the same group of neurosurgeons.
The criteria for patient selection were the presence of a hematoma located in the BG with a volume >30 mL and an interval <24 hours between the onset of the hemorrhage and operation.
The level of bleeding was calculated using the following formula: height × width × length × 0.5.
4)
Midline shifting was the distance from midline to the fornix or foramen of Monro. Preoperative clinical grading of the disease was performed using the Glasgow coma scale (GCS). Patients with a mainly thalamic or subcortical hemorrhage were excluded.
Transsylvian-transinsular group
The total number of patients was 13, 11 men and 2 operative GCS score was 8.7 ± 4.0 (Table 2) .
Stereotactic-guided aspiration group
The total number of patients was 46, including 27 men and 19 women, ranging in age from 37 to 83 years (mean age, 58.6 ± 12.8 years). The level of hemorrhage measured on preoperative axial CT was between 30.6 and 118.3 mL(mean, 45.5 ± 23.5 mL). The midline shifting measured on preoperative CT was between 2 and 12 mm (mean, 5.7 ± 2.5). The preoperative GCS score was 12 ± 3.3. CT performed at 3 months after the operation (Fig.   1C ). The patient survived with left hemiparesis. Postoperative CT showed total removal of ICH and a shrunken brain ( Fig. 2A, B) . Encephalomalatic changes in the temporal cortex were observed on the postoperative 2-month CT scan (Fig. 2C) . The patient survived with mild disability.
Surgical procedure
Transsylvian-transinsular group
Transcortical-transtemporal group
Stereotactic-guided aspiration group
The patients were placed in the supine position with their heads slightly flexed. A Medtronic navigation StealthStation Ⓡ AxiEM7 TM system was used. The entry point was an ipsilateral Kocher's area. A 12 French drainage catheter was usually inserted in the center of the hematoma cavity. Hematoma evacuation was performed by manual suction using a 5 mL syringe. The total level of the evacuation hematoma was approximately 5-15 mL. Irrigation with urokinase (6,000 μ) and saline (2.6 mL) was performed according to the immediate post-operative CT scan. The mean maintenance duration of the drainage catheter was between 1 and 11 days (mean, 3.6 ± 2.1 days).
Postoperative management
After hematoma evacuation, the patients were man- formed approximately 1 week after surgery. Thereafter, the patients were moved to the general ward and active rehabilitation treatment was initiated. The remaining hematoma volume was measured using CT immediately following the operation, 1 week after surgery, and at discharge. The postoperative GOS scores and activities of daily living were assessed at discharge. however, the hematoma cannot be removed all at once and effective hemostasis is not possible, resulting in a recurrent hemorrhage after surgery. However, these disadvantages can be corrected by neuroendoscopy and use of a navigation system. 2)14) According to our results, the ST group was more reliable than the TS-IS and TC-TT groups for treating a small BG hemorrhage.
RESULTS
No
However, the number of rebleeding cases, which showed increased hematoma on the postoperative CT scan, The TS-TI approach decreased the injury to normal cerebral tissue in the temporal lobe and shortened the distance from the cortex incision to the hematoma.
The depth of the sylvian fissure ranges from 20 to 40 mm. The distance from the insular cortex to the hematoma is shorter when using the TS-TI approach compared with that using the direct TC-TT approach.
Using the TS-TI approach, the distance is approximately 2 to 15 mm from the hematoma to the insular cortex (Fig. 3) . 7)11) In addition, the cortical transsectional area is reduced for the same surgical corridor (Fig. 4) .
In addition to reducing brain tissue injury, the TS-TI approach has several advantages. 
CONCLUSION
The ST technique is suitable for small BG hemorrhages.
In the case of excessive bleeding with a poor neurological status, the TS-TI group is superior to the TC-TT group because of its high rate of evacuation and good clinical outcome.
